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PROBLEM TO BE SOLVED: To realize a color display 
without complicating the constitution with respect to a 
monochromatic display in a method of making image 
display by changing the light reflectivity of particles in an 
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SOLUTION: The rotary particles 3 which are color coded 
to two light reflective and/light absorptive colors, such 
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means (a magnetic head 20) in respective pixel units, by 
which writing or/and erasing are performed. The image 
display layers 4 corresponding to the respective pixels 
have matrix sections 5 colored to different colors, 
making the color display possible. In such a case, the 
rotary particles 3 are included together with fluid 2 into 
microcapsules 10, by which the rotary particles 3 made 
rotatable. 



m ... 



m g 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAP9aqdUDA41 4258329P1 .... 05/06/28 



(19>B*MMOT (JP) (12) ffl ift ^ ^ (A) (U)tt?ttURftn#f» 

#182002-258329 
(P 2002— 25832 9 A) 



(43)&»B ¥J«144p9 mi B (2002.9. 11) 


(51)IntCL T 




F I 




G0 2F 1/17 




GO 2F 


1/17 








M^B<D»12 OL 8 H) 


(21)fflH»# 


ftKZOOl -53577C P2001 -53577) 


(71)ffllHA 


000006747 










Vt't'/ PUB** P 












(72)»iJ«f 










JfcSC»*eaK*IS&lTB3#6# »sc 














(72)&9m 










*Sd»^BaKtfHaiTB3S6# «c5£ 











(57) 

(«^>yK2 0) KJ:9EMEW»"r*ei:fcJ:oT» 

au 0«ge : ?3**iatei?**«ii8»cf*. 



5 



2 sum* — _ 



e@00 ee 



tc^-ft^tu^-^yieBsn. 4HBMHft-ectt& 
«wke*w**«w s c i: ic <fc o \ * v-sj^&?T& a 

[fs#^3] i u:tatt©#5>-sjf;7j?£f;::i3^ 

t: LT&?<JLHS£LTVSv h V ^Xgp#i»&£ttT</"> 

t, m&mm*<Dytfcm&itmk-z*£zw3-i)\ mm. 

JgfiKLTv^ v h y ^xawafe^nr^S c 

S^So 20 

c»*a 5 1 i§^L4 ©v>-rtx*-> i mcfs.m 
m.?* mm.^ -a-s ^st*s s c t t ? ± ^ -m 

feLfcH^S^S^WL, Mf5li^l^}4-PA5- so 

im&m 9 ] m$m i iciest©* ^— a^->— h *s 
imxm i o ] m^m 8 Kiefs©* ^—wmmttwi 

wmmimBi&mc^ >*x >y haraicj: »>/<*-- 



2002-258329 



[»#« 1 2 ] St J&B 8 tctett© A 5-*jj*»B*« 

yafe-r set %mwL t-rz*? -mmmmvm&yj 

[0 0 0 1] 
[0 0 0 2] 

^#ILTv a>5r079>y h^*;l/-r-rX7WtfSBS 
BBSS, Hfflfk$nTV>-5o Ctl?>0«Rli:LT, 7°5Xv 
•rfXr/W (PDP) , xl^^ hn;l/ = ^.-ylryXf 
-fX?W (ELD) , (VFD) . mt? 

-i^-Y (LED) ^^cDSDtS-r-rX^W, -?-LT 
fSSx-fX^H' (LCD) *HOS)tS!f-f7^UW 

A^we.ns 0 cn<E><D&mftmT*±ffitrj:%o Aftm 

Vo ^-O^ g^S^L C DtiCCD^TWfiJt?fe!), S 

ffl fc j; t> mmmtiLT'ftMm m^its -i±s c t tc .t o h 

«t-«, eno^fes^fc^T'feo, tuiecRT, lc 
d icifc^T* 5— *^*fflft$ txr v i: -5 

*B3ffl*^ofc 0 C«fc46, #Hfl¥l0-232630^fg-e 
«S^±t;:2feJi(±o* 5— 7 *B2fi UT* 

f¥«XB*^A*«»f?*<> «^»tt (MM 
[0 0 0 3] 



3 



(3) 



#HH2 002-258329 

4 



So 

[0 0 0 4] 

*smt&z 0 cut. mmtiu wfz&fr/mzm®*] n 
» irxm ,t m&ztiT^%m&. aft^/ffcDttsaf 

yjmc&Q'*z-->7mtttt&tf<&ic&*L^c so 

[0 0 0 5] mOR 1 <0«W«. W**jRll4»©tt?fl!> 
ti> ffi&gl fciE«B©#9— a^ScKfcVT, Bf£* 

SSftTfc'K Ctt&*B#*jjygfcLTE5Ul,B5£L 

fe«<D*5-*^73S^i:*5v^T> Bf£«jyi*©ftK&f 

Kf^nT^ot). ia»s^s*^UTv>svhu^xa? 
**4H&«nT v* c t *nmiz+ ^—m^mvtb 
*o m&m 5 o5gwf±, w^s i^i4 ov»-rn*» i so 



*teie*8<D*7-^^FS»CfeVT, B<£&^/1*©& 

Tfe* 0 ii*a7 oawtt, jts«*j|i*a{ts-&5*it 
t*7— HTfe* 0 fg&s 

911 0©«W«*n*tU B»*B7, tt*«8»C43V>T 

-r*tc*0, gfcSfe©B»^ja£/<*— ^>^EH 

[0 0 0 6] 

cnfcsw^teat, fit?««^co^tcjsi;T8c»i 
[0007] jteRiRttoaatttfMRtt^i: 

[0 0 0 8] tt^EHEffitt, *#-fOfce»»*nfcit 
m^W#ia*i!tc<}:oTllIte*iJ®L.T, SBfgcTfcC^ 



C0009] ftoT, vcf, %i?\a\fcmc-o^Tmmic 
wmtz* m%.tti^c£z%L?®m7 : '{X7 unlets 

^fflSSft 2 t mc-vf 5 n * 7°-t:/H 0 4>lc rtS L 
6) (c[Hte^3^P^Cjii6Tiia?^Il]teT-^^«ffi{c 

%>o mmm^m<o^RG B<ommt-?zt. r, 20 
g, b. mit^oyzzmm-ez. S5»j-&-5rgb^t 
a^-rsttgfetcioe^s^T*^ rgboi 

1 , 2 tioV^T^ 3 0 lZ3m&T*&Zo 

co o i o] m i tc^LfcieiKsia^rta-rsT'i'^n 
«c2 i:2fe(cfe^e>n/-c[Hite&?3^e.ii^5nT*5 

^(i^te^^A,-?^, 2fetcfe#c*£nfc— 

^W^ffi. SfcfiftliSfeig, Au, Ag, AlS^O&fi^X so 



#H2 00 2-2 5 8 3 2 9 



K»>>#ttSlcW\ IMIfilf«lftiVM. MmHlc4W>i& 
2fecDo^, -*K«*fflV»*«dfcH:, fed 

[0 0 1 l] &lc^4 ?nij7*A,<o'r\m&milt?Ztt 
T^U;l/^> jt**U*3K. 4*yxX-f 
;K sHyx*-b> % #y«>U7\ *iJ75F, xjJ?*^ 

■r 5 in-situ^, *©fa^»i<D v-r ^ a * -f^Mtwrn 
5 * ir<D*®$ag& aftc <k d usa-r s c 1 1 

[0 0 12] CCO&olcLTftWlLrcT^ZuJjZf-tfr 
*BE?IJL, Siij^ffiT'S^SfecDThU^X^ofc 

[0 0 13] S-T, Sft^i:Ofi^#WLfca 

n5o CCD ^(i, 04(C^Lfc<k5(c. ftt^tfv^ 

BH^-TSC t „ R G Blc/^^— ->^snftv 
h'J^Xgl5^o/ciii®^^m^T*€-5c C£Dgg. 
B^«^®0^ h y ?X$lt 7* h Ui^X hM 



COO 1 4] Ctlt>lcm&<Dtc#>lc£1i-£l£Z&mtV 

fl*k Any >^i»7 ^ n ->7x>^ft 

-42©a«MSH*q|t»f6n*. 10 
[0 0 15] ^<DfdU KFSLV^afcLTtt, 0 5»C^ 

3fc *fcttS»CJ:»)«a8»*Blfb«-a-*cfcfe:J:»), v 

iuctto»amMW« l < , & # y e 

>**s/ K> #y U-;HJa y k>> x^i/y • &7kv 
*7Wr;l/a— x, kKB*->^^Hr/l/D-x, tKn 

Coo 1 6] ^©ffi^v-i'^nay-fe/i/fcgBJiJU SB 

COO 1 7] latett^ttieBBBOJc^CT-rjrn*^ 



9$HS2 002-258329 



is y 3 >^;l/OJ: a &»aW**S/ y =1 >=f ArttcjfA 
y a vrfAHfc^^T^^ C ic -> y a >*-(;ltfffifc 

©^©^yn^rrA^tcisiteiK^^tstL, ctizm. 
flJ L Tittt £ t TipfiS* if tc <k K> 5 <: i: 

Coo 1 8] H2 0«mtoif#. vh'J ?xm%m&ir 
%>o %*3, cobs, vhy ^xgp^ j e-<o$$'i'>^ss 

CO 0 1 9] #tc, ««^#ISK ( J;S)e^lHl^7 :f -f 

< wzz> <fe r> &ttn*ma? z> utiz&sm. 1 ? 

/^7-f>y>y^X^^cDVy^XS, ^'Jxfl/>, 
# y if I^x x^-U>-KKlf-;l/«a-&|*^^ 

yn>^--r;l/^ifcoKm^fflV^So 

Tfi, In2 03. SnCfe. Zn(k CdO, Ti02, In2 03-Sn^ Sn02- 



[0020] j-x±. s^ns, &m<omm. ftmxm 

[0 0 2 1] 0 8<DKMW#SfcJ;«a^<D»-&{c{i, 

</->T?. 10~1000/xmSS*W*LV\ 

so&fajs-e&o. io~iooo/imas*wsL,w y^e 
*ttfflv>*«tt*t», flsSttrftfctxkStf* o.i~io/i m 

[0022] s 9 <DW$mm&ic ± s , m 

[0 0 2 3] cn6«w^-HcH«1IWB*A**fc*± 



f#Hg2 002-258329 

10 

[0 0 2 4] *f£HB©fc5— oojS^j^p&sa^- 
^asiSBtt. 010, lHc^bfc<t-5lc, *^g|5i:S€ii 

aa^«H*cfcbTajtfeot»uT» c<D«^»B<Di§ 

[0 0 2 5] 

[HSfiWI] [USSCT 1 }W&.Wh lT7x5^ mast?* 

4MB©* 9 =?-ytT^¥T3L.<D=i7 ■fejWS— S' 3 
SfCT 100 /i m<D4? y h 7 -f ;l/2*_tlc^*p L 

t, 7* h'jy^7^- ji(c<fcy RtDThy ^xfr& 

WfcEBU Sf^tcBcOThy ^X*^§5IMiI 
^iHBLT. J?£^15/*m-p, lOOXlOO/imCDHi^lCja 

^{tLT, 1501C2aa-^— ^LT100/imcO^a»^J« 
— h^r-^TtBaEM^-y FT Ul'fCfEaLTSS&^/iB 

[00 2 6] mMmzW>yv5XE-ZW (H#fk^ 
XH) fft^-a-^L. 110/tmtf>y^ (Line 100/iSpa 

ce lOfim) (Dxh^sc7mcmmmwm*'V*— —> 



(7) 



¥fffl 2002-258329 



11 



12 



•febfto <r<D<fc'3&S^l±lC, 110/x mt? v=f- (Lin 
e 100/iSpace 10/im) OXb^-U'mcMfflmmm* 

COO 2 7] 

tifiteoct tfaim t & o fc, 2 <T)fgHJ3tC £ ft 

B*T^5/ci6, ^S*^aT*feofcO> Ijtigtttfgft 
fc^-a^tfwrfrgfc&ofco W^7<0^{c<i:n 

— m— ^ mmi/—htfT'zrco fiasco 



20 



[023 Mim^mfc'rj X-TWcDAv-a^ii 
[033 Ti'^nAy-b;^^|ttB^5^i6«0T-fe 
[04 3 W&a^ej&££&©-0iJ C7*My?£) £ 

mm-? z> rctt><Dm-e&z 0 

[053 m<omm ->*x -y h 

[063 ^ms^e^t^x^w©*^-^^ 

[07 3 at^a?leIte-rH'X7 p W£0*7-«^a 

[083 i3^-wn^-Y<omjs.m <msmzm zm 
[093 ij^-m.m^-Y^mm\ *m 
[01 03 *5-&?imm<»mi£m zwi 
[0113 ij^-a^mmommm m»b *r 

B^-T5fei6(O0^So 
[EHf<Dt8Bj§3 



30 



1 

2 
3 
4 
5 
6 

1 0 

2 0 

3 0 



[013 



[023 



5 

2 stow* 




5 



RGB 




3 




Wf0H2 002-258329 



[04] 
(a) h&ft 



©®eeee 



(b) OA 

www 



[05] 

(a) v-f * p * ^teVk/T h U * XW»J* fltHia 



[08] 
Q B 




©© ®® ®© 




R 




(d> SIT. IMtlcLTMtft>ic]ft»iS (2fe@) 
R Q 



[01 0] 

«a» -S^ R Q B 



®© ©® ®@ 



RGB 



©®©@®e 



[09] 
»aw R G B 



[011] 
R G B ±M 



©©©©©© 



©©©©©© 



JP,2002-258329,A [CLAIMS] 



1/2 ^— is 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**## shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color display approach characterized by coloring an image display layer and 
performing color display in the approach of performing image display by changing the rate of a 
light reflex of the particle in an image display layer. 

[Claim 2] The color display approach characterized by performing color display when patterning 
arrangement is carried out in each pixel unit at three kinds, R, G, and B, respectively and the 
color of an image display layer controls these rates of a light reflex by each pixel unit in the color 
display approach according to claim 1. 

[Claim 3] The color display approach which the endocyst of the particle to which the rate of a 
light reflex in an image display layer is changed is carried out into the microcapsule, and is 
characterized by coloring the matrix section which arranges these as an image display layer and 
is fixed in the color display approach according to claim 1. 

[Claim 4] The color display approach characterized by coloring the matrix section in which the 
particle to which the rate of a light reflex in an image display layer is changed is held in the 
minute hole in an image display layer, and forms the image display layer in the color display 
approach according to claim 1. 

[Claim 5] The color display approach characterized by a means to change the rate of a light 
reflex of the particle in an image display layer being the approach of rotating the pivotable 
particle classified by two colors by color in the color display approach given in claim 1 thru/or 
any 1 term of 4. 

[Claim 6] The color display approach that the roll control means of a particle is characterized by 
being the magnetic approach in the color display approach according to claim 5. 
[Claim 7] The color display sheet characterized by having the colored image display layer 
including the particle in which the rate of a light reflex is changed and it deals, and performing 
color display by the approach of said claim 1. 

[Claim 8] The electrochromatic display characterized by providing the means which has the 
colored image display layer including the particle in which the rate of a light reflex is changed and 
it deals, the optical property of a particle is changed, and writes in, or/and eliminates. 
[Claim 9] The manufacture approach of the electrochromatic display characterized by carrying 
out patterning arrangement of the image display layer of a different color by the photolithography 
method using the photoresist which is the approach of manufacturing a color display sheet 
according to claim 7, faced coloring an image display layer, and contained coloring matter. 
[Claim 10] The manufacture approach of the electrochromatic display characterized by carrying 
out patterning arrangement of the image display layer of a different color by the photolithography 
method using the photoresist which is the approach of manufacturing a electrochromatic display 
according to claim 8, faced coloring an image display layer, and contained coloring matter. 
[Claim 11] The manufacture approach of the color display sheet characterized by being the 
approach of manufacturing a color display sheet according to claim 7, facing coloring an image 
display layer, and carrying out patterning coloring with an ink jet method after the image display 
stratification. 

[Claim 12] The manufacture approach of the electrochromatic display characterized by being the 
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approach of manufacturing a electrochromatic display according to claim 8, facing coloring an 
image display layer, and carrying out patterning coloring with an ink jet method after the image 
display stratification. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color display approach, a color display sheet 

electrochromatic displays, and these manufacture approaches. 

[0002] 

[Description of the Prior Art] As the indicating equipment which displays information, and a 
display, CRT takes into consideration small, a light weight, a low power, etc. for it, although 
current [ the viewpoint of the display quality and economical efficiency to ] is the mainstream, 
and various flat-panel displays are done [ research and development in them ] and put in 
practical use. As these examples, light-receiving mold displays, such as luminescence mold 
displays, such as a plasma display (PDP), an electroluminescence display (ELD), a fluorescent 
indicator tube (VFD), and a light emitting diode (LED), and a liquid crystal display (LCD), are 
mentioned. Since it got used to a medium called printed matter and has so far been familiar with 
it in OA field which becomes in use in these applicable fields, it is difficult but to solve this point 
in luminescence mold displays including CRT in the present condition the place where the eye by 
flicker etc. is expected little display of fatigue. In that respect, although LCD of a light-receiving 
mold is advantageous at this point and there are also merits, such as a low power, further, the 
actual condition is that there are also characteristic demerits, such as an angle-ofH/isibility 
dependency and temperature dependence. Then, it had the image display layer which a light- 
receiving mold display also becomes from a microcapsule, and magnetic or the method of 
performing image display, for example, an electrophoresis display, the magnetic migration display, 
the particulate material orientation mold display, the particle rotation mold display using electric 
or a magnetic means, etc. have been proposed by changing the rate of a light reflex per pixel by 
the electric action. However, in the present condition, these are only monochrome 
monochromatic specification and had the big problem that color display was not put in practical 
use compared with said CRT and LCD. For this reason, when the cost rise by this using a color 
filter although the color filter of two or more colors is arranged on a display layer in JP,10- 
232630,A and color display is performed can be considered and a color filter layer is newly added 
further, lamination becomes complicated, a making process not only increasing but a display 
property (conspicuousness) is influenced, and it becomes still more disadvantageous also in the 
case of write-in elimination from the display layer upper part, and is not practical. 
[0003] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is realizing 
color display, without complicating a configuration to a monochrome display in the approach of 
performing image display, by changing the rate of a light reflex of the particle in an image display 
layer. 
[0004] 

[Means for Solving the Problem] In the approach of performing image display by changing the 
rate of a light reflex of the particle in an image display layer, when coloring the image display 
layer and performing color display, the approach of performing color display with a configuration 
equivalent to the conventional monochrome display was found out. In this invention, full color ** 
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becomes possible theoretically by arranging an image display layer periodically to three kinds, R, 
G, and B, respectively, and controlling an optical property by each pixel unit, here — a pixel — 
writing/elimination — it is a controllable smallest unit. The endocyst of the particle to which the 
rate of a light reflex in an image display layer is changed especially is carried out into the 
microcapsule, and the particle to which the rate of a light reflex in an image display layer is 
changed when the matrix section which arranges these as an image display layer and is fixed is 
colored is held in the minute hole in an image display layer, and it is effective when the matrix 
section which forms the image display layer is colored. Moreover, in color display, although the 
fall of brightness takes place in order to carry out the spectrum of the white light, fewest particle 
rotation methods of the effect, i.e., the method of rotating the pivotable particle by which a 
means to change the rate of a light reflex of a particle was classified by two colors by color, are 
desirable. In this case, the roll control means of a particle has the desirable magnetic approach. 
And the color display sheet using such the method of presentation and the electrochromatic 
display which wrote in further or/and possesses an eliminable means are proposed. Furthermore, 
the approach of carrying out patterning arrangement of the image display layer of the color which 
changes as the coloring approach of an image display layer with photolithography methods using 
the photoresist which contained coloring matter on the occasion of the image display 
stratification, and especially the approach of carrying out patterning coloring with an ink jet 
method after the image display stratification found out the desirable thing. 
[0005] Invention of claim 1 is the color display approach characterized by coloring an image 
display layer and performing color display in the approach of performing image display, by 
changing the rate of a light reflex of the particle in an image display layer. In the color display 
approach according to claim 1, invention of claim 2 is the color display approach characterized 
by performing color display, when patterning arrangement is carried out in each pixel unit at 
three kinds, R, G, and B, respectively and the color of an image display layer controls these rates 
of a light reflex by each pixel unit. Invention of claim 3 is the color display approach which the 
endocyst of the particle to which the rate of a light reflex in an image display layer is changed is 
carried out into the microcapsule, and is characterized by coloring the matrix section which 
arranges these as an image display layer and is fixed in the color display approach according to 
claim 1 . Invention of claim 4 is the color display approach characterized by coloring the matrix 
section in which the particle to which the rate of a light reflex in an image display layer is 
changed is held in the minute hole in an image display layer, and forms the image display layer in 
the color display approach according to claim 1 . Invention of claim 5 is the color display approach 
characterized by a means to change the rate of a light reflex of the particle in an image display 
layer being the approach of rotating the pivotable particle classified by two colors by color in the 
color display approach given in claim 1 thru/or any 1 term of 4. Invention of claim 6 is the color 
display approach that the roll control means of a particle is characterized by being the magnetic 
approach, in the color display approach according to claim 5. Invention of claim 7 is a color 
display sheet which has the colored image display layer including the particle in which the rate of 
a light reflex is changed and it deals, and performs color display by the approach of claim 1. 
Invention of claim 8 is a electrochromatic display characterized by providing the means which 
has the colored image display layer including the particle in which the rate of a light reflex is 
changed and it deals, the optical property of a particle is changed, and writes in, or/and 
eliminates. Invention of claim 9 and claim 10 is the manufacture approach of the color display 
sheet to which the coloring approach of an image display layer is characterized by being the 
approach of carrying out patterning arrangement of the image display layer of a different color in 
claim 7 and claim 8 by the photolithography method using the photoresist which contained 
coloring matter on the occasion of the image display stratification, respectively, and a 
electrochromatic display. Invention of claim 11 and claim 12 is the manufacture approach of the 
color display sheet characterized by the coloring approach of an image display layer being the 
approach of carrying out patterning coloring with an ink jet method after the image display 
stratification in claim 7 and claim 8, respectively, and a electrochromatic display. 
[0006] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained. An 
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electrophoresis method is first described among the above-mentioned methods of presentation. 
The liquid which distributed the particle of light absorption nature or light reflex nature is 
connoted in a microcapsule. Or if enclose into an image display layer as it is, an electric double 
layer is formed of transfer of the charge in a solid-liquid interface, a particle is charged in 
forward or negative and electric field are added to this, in order that a particle may migrate 
according to the direction of electric field, An image is formed by giving the contrast of the light 
and darkness of the display layer upper part for every pixel. 

[0007] The liquid which distributed the magnetic-substance particle of light absorption nature 
and the nonmagnetic particle of light reflex nature is connoted in a microcapsule, or it encloses 
into an image display layer as it is, if a field is added, a magnetic-substance particle will be 
attracted, and the magnetic migrating method forms an image by giving the contrast of the light 
and darkness of the display layer upper part for every pixel. The dispersion liquid of a magnetic- 
substance particle with shape anisotropy, such as flat nature, are connoted in a microcapsule, or 
it encloses into an image display layer as it is, if a field is added, reflection of the light according 
to the sense of a magnetic-substance particle with shape anisotropy, dispersion, and absorption 
will take place, and a particulate material orientation method forms an image by giving the 
contrast of the light and darkness of the display layer upper part for every pixel. 
[0008] A particle rotation method is magnetic or a thing which forms an image by carrying out a 
roll control and giving the contrast of the light and darkness of the display layer upper part for 
every pixel with an electric means etc., about a rotation particle with the part from which the 
rate of a light reflex classified by by one half by color differs. A particle rotation method is 
effective as a method with least effect of a fall of the brightness according to colorization 
especially at this invention. 

[0009] Therefore, a particle rotation method is hereafter explained to a detail. An example of the 
color display approach in this invention in the particle rotation display by the magnetic means 
was shown in drawing 1 and drawing 2 . When both do the roll control of the rotation particle 3 
kicked by the color by the magnetic means (magnetic head 20) in each pixel unit as mentioned 
above to two colors of light reflex nature / light absorption nature, such as white/black, it writes 
in, or/ and it eliminates, and in this case, the image display layer 4 corresponding to each pixel 
has the matrix section 5 colored a different color, and the color display of it becomes possible. In 
this case, it is required like drawin g 1 to change into the condition that the rotation particle 3 is 
confined in the minute hole section in the image display layer 4 (hole 6), and a particle can be 
rotated like drawing 2 in connoting the rotation particle 3 in a microcapsule 10 with a fluid 2. By 
this magnetic rotation particle method, the rotation particle in the case of a monochrome display 
can be used as it is, and color display can be realized, without complicating a configuration. If the 
color of an image display layer is made into three kinds of RGB, R, G, B, and black can be 
expressed as it is, if all adjacent RGB is displayed, color mixture can express white, and the 
expression of neutral colors is also attained in the combination of RGB. However, about 
gradation, it is difficult and it is realistic to make a pixel small and to perform area gradation what 
is depended on rotation condition, in addition, drawing 1 R> — in 1 and 2, a sign 30 is a base 
material. 

[0010] The microcapsule which connotes the rotation particle shown in drawing 1 is constituted 
from a rotation particle 3 kicked by the color by a fluid 2 and two colors in it with the outer shell 
1, as shown in drawing 3 , and a rotation particle can rotate it now freely within a capsule. 
Although such magnitude is related to the ease of carrying out of the magnitude (resolution) of a 
display and a display pixel, dispersion of light, and manufacture etc., its about 1-1000 
micrometers are practical. The rotation particle contains the magnetic substance, it is 
magnetized so that it might be classified by two colors by color, while N pole and another side 
may become the south pole in them, and it serves as a permanent magnet. It is a spherical 
particle which made resin, such as a spherical magnetic-substance particle or polystyrene, and 
polyethylene, contain the magnetic substance, such as iron, such as magnetite and a ferrite, 
cobalt, and nickel, a rotation particle has the gestalt which rotation of a particle and control of a 
halt tend to perform, and the desirable thing which is classified by color and is easy to 
manufacture, and since a thing of a configuration with uniform all and magnitude is desired, its 
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spherical gestalt is substantially desirable. Specific gravity, chemical stability, etc. are still more 
important. Especially the magnetic substance / resin system particle can produce the monomer 
which distributed grinding or a magnetic-substance particle after kneading these using 
approaches, such as an emulsion polymerization, a suspension polymerization, and a distributed 
polymerization. In order to classify a rotation particle by color to light reflex nature and light 
absorption nature, black objects, such as coloring matter carbon of white systems, such as a 
titanium dioxide, are distributed to binder resin a solvent and if needed, and metals, such as 
electrochemical processes, such as spreading of a spray etc. and plating, or said coloring matter, 
and Au, Ag, aluminum, are colored by approaches, such as a spatter and vacuum evaporationo, 
etc. Moreover, in order to distinguish by different color with in two colors, embed a non-coloring 
field in adhesives and a resin layer, and it fixes, or is colored only a coloring side by floating into 
the liquid which adjusted a coloring particle and specific gravity etc. Since the color of the 
magnetic substance is almost black, when using black between two colors at one side in the case 
of a magnetic particle, since white is only colored another side and it can classify by color in two 
colors, it is convenient. In this invention, since the matrix section which forms an image display 
layer is colored, what was used by monochrome display can use the above-mentioned rotation 
particle as it is. 

[001 1] next — as the ingredient which constitutes the outer shell of a microcapsule — common 
resin, such as acrylic, an methacrylic system, polyester, polystyrene, poly urea, a polyamide, and 
epoxy, — independence — or it can mix and ******. As the manufacture approach of a 
microcapsule, the in-situ method which supplies a monomer from either the internal phase of an 
emulsion who distributed the interfacial polymerization which supplies a monomer, and a rotation 
particle, or an external phase, and other well-known microencapsulation techniques are used 
from both the inside of an emulsion which distributed the rotation particle, and an outside. 
Properties, such as a mechanical strength which, pushes and bears **, transparency, and 
chemical stability, are searched for, and the outer shell of a microcapsule can also be reinforced 
by surface treatment, such as covering a front face by various resin etc., etc. if needed. [ a 
mechanical strength ] A lubrication action for the fluid made to contain in a microcapsule to 
make rotation of a rotation particle smooth is called for most, and liquids, such as water, an oil, 
and alcohol, are mentioned. 

[0012] Thus, the produced microcapsule is arranged, and although an image display layer with the 
matrix of a color which is different in each pixel unit is formed, the formation approach of this 
display layer is explained. 

[0013] first, a pigment — a color — ** — the photolithography method which distributed and 
used the microcapsule into the coloring photoresist containing coloring matter is mentioned as a 
desirable approach. This approach carries out arrangement immobilization of the photoresist 
colored R which distributed the microcapsule at a predetermined pixel according to a series of 
FOTORISO processes of spreading, desiccation, exposure, and development, as shown in drawin g 
4 . Then, an image display layer with the matrix section by which patterning was carried out to 
RGB can be formed by carrying out arrangement immobilization of the microcapsule at a 
predetermined pixel using the photoresist similarly colored G and the photoresist colored B. 
Under the present circumstances, a color property etc. is controllable by the thickness of the 
photoresist layer which remains as the matrix section of an image display layer, the content of 
the coloring matter in a photoresist, etc. It is not limited especially although the negative resist 
which contained photopolymerization initiators, such as benzophenones and anthraquinone, to 
acrylate resin, the positive type photoresist which contained the esterification object of o- 
quinone diazide in novolak mold phenol resin are mentioned as a photoresist used for these, for 
example, and the mechanical endurance when becoming an adhesive property for fixing the 
dispersibility of a microcapsule and them and an image display layer etc. should be just excellent. 
Moreover, properties, such as flexibility, are searched for when using as a display sheet. 
[0014] The coloring matter which mainly has the spectral characteristic in three primary colors 
as coloring matter made to contain for coloring to these is desirable, and inorganic pigments, 
such as organic pigments, such as a perylene pigment, a lake pigment, azo pigment, the 
Quinacridone system pigment, an anthraquinone system, metal replacement phthalocyanine 
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pigment/ and halogen multi-permutation phthalocyanine pigment, titanium oxide, ferrous oxide, 
cobalt purple, and cobalt blue, are mentioned. 

[0015] In addition, as shown in drawing 5 , after forming an image display layer as a desirable 
approach, the approach of carrying out coloring patterning of the image display layer matrix 
section with an ink jet method is mentioned. The image display layer which consists of the matrix 
section which fills between a microcapsule and them by this approach by carrying out spreading 
desiccation of a photo-setting resin (photoresist), thermosetting resin, and the common binder 
resin solution, and stiffening the resin section with light or heat first if needed is formed. 
Although especially these resin that forms the matrix section is not limited, since it becomes an 
ink absorbing layer else [, such as the above-mentioned adhesive property, a mechanical 
strength, and flexibility, ] in consideration of an ink jet method, for there to be ink competence, 
and to excel in dot repeatability, and to excel in transparency is desired. From such a viewpoint, 
the various resin of water solubility and a hydrophilic property is desirable, for example, the 
hydrolyzate of polyvinyl alcohol, polyethylene oxide, polypropylene oxide, a polyvinyl pyrrolidone, 
and a styrene maleic anhydride copolymer or its water-soluble salt, methyl cellulose, a 
hydroxymethyl cellulose, hydroxypropylcellulose, a carboxymethyl cellulose or its water-soluble 
salt, polyacrylic acid, or its water-soluble salt is mentioned. An ink jet method gives the ink of 
each color, for example, RGB, after forming an image display layer. Although the method by heat 
energy, mechanical energy, etc. is held as an ink jet method, it is not limited especially. Moreover, 
what is generally used as an object for ink jets can be used also about the ink to be used. 
[001 6] Other microcapsules are arranged and electrochemical processes, such as an 
electrodeposition process, etc. are mentioned as an approach of forming an image display layer 
with the matrix of a color which is different in each pixel unit. In this case, the conductive layer 
used as an electrode is needed for the part in which all form an image display layer. Therefore, 
although an electrode configuration which does not flow is needed between each pixel, the 
process of patterning arrangement of a microcapsule is made easily. Moreover, in the method of 
presentation by electric means to mention later, since an electrode is needed for a display drive, 
it can use as an electrode for a display drive as it is. 

[001 7] As shown in drawing 2 , it can shut up in the minute hole in an image display layer, and it 
not only carries out endocyst to a microcapsule like the above-mentioned explanation, but can 
also rotate a rotation particle. In order to perform such an operation gestalt, by embedding a 
rotation particle into an elastic body like silicone rubber, and making a fluid like a silicone oil 
permeate into silicone rubber, silicone rubber swells, a clearance is made between a rotation 
particle and silicone rubber, a silicone oil is filled there, and structure like drawing 2 is done. In 
addition, in order to embed a rotation particle into silicone rubber, a rotation particle is 
distributed in the liquefied silicone rubber before bridge formation, and it can attain by applying 
this and performing crosslinking reaction with vulcanization etc. as the shape of film. 
[0018] In said explained approach, an ink jet method is suitable to color the matrix section in the 
case of the structure of drawing 2 . That is, after forming the image display layer of the structure 
of drawing 2, coloring patterning of the image display layer matrix section is carried out with an 
ink jet method like the case of the structure of drawing 1. In addition, in this case, the matrix 
section may be used for an ink absorbing layer as it is, and the various resin layers of the above- 
mentioned water solubility and a hydrophilic property may be prepared as an ink absorbing layer 
if needed. 

[0019] Next, an example of the color display approach of the particle rotation display by the 
electric means was shown in drawin g 6 and 7. The configuration of an image display layer and the 
formation approach are the same as that of the case of a magnetic means, a different point from 
a magnetic means is a particle with the electrification property that not the magnetic substance 
in which the rotation particle had two magnetic poles but the parts classified by two colors by 
color differ, and this can be produced by covering a rotation particle front face by matter 
different a semi-sphere every. That is, in case it classifies by color in two colors, a part with the 
electrification property that are a wrap reason by the matter by which colors differ a front face, 
and they usually differ as it is will be made. However, in fact, since it cannot necessarily 
contribute to particle rotation, particle rotation is attained by adding an ingredient which an 
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electrification property is large and differ. The wax-like matter is well used for this from the ease 
of electrification control. As these examples, waxes, such as higher-fatty-acid metal salts, such 
as higher fatty acids, such as stearin acid, a palmitic acid, and a lauric acid, and aluminum 
stearate, higher-fatty-acid derivatives, carnauba wax, and paraffin wax, polyethylene, 
polypropylene, an ethylene-vinylacetate copolymer, etc. are mentioned. Moreover, dielectrics, 
such as a transparent silicone oil, are used for the fluid in the microcapsule of drawing 6, or the 
fluid which filled the inside of the minute hole of drawing 7. Furthermore, in the case of an 
electric means, the electrode by which patterning was carried out per pixel in the upper and 
lower sides of a display layer is needed. Under the present circumstances, although the upper 
part of a display layer needs to be a transparent electrode, there is especially such [ the lower 
part ] no limitation. Brightness can be improved by using an ingredient with the high rate of a 
light reflex rather. As a transparent electrode used for the upper part, well-known things, such as 
oxide-semiconductor thin films, such as In 203, Sn02, ZnO, CdO and Ti02, In203-Sn, and 
Sn02-Sb, are used. Moreover, it is not limited especially although a metal with gloss other than 
the above-mentioned transparent electrode, such as Au, Ag, Cu, Pt, and aluminum, etc. is 
mentioned as an electrode used for the display layer lower part. 

[0020] In the above, although the configuration of a display principle and a display layer and the 
production approach have been described next, the color display sheet using these display layers 
and a electrochromatic display are explained. An example of the block diagram of a color display 
sheet was shown in drawing 8 and 9. 

[0021] In the display by the magnetic means of drawing 8 , on both sides of the above-mentioned 
display layer, a protective layer can be proposed to the up side and a base material and the 
configuration which combined the memory layer if needed further can be proposed at the bottom. 
From a viewpoint of visibility, the magnetic head and when [ in real use / various ] push and it is 
durable to ** and friction, transparency is high and a stable thing is used, for example, making a 
resin film and a resin plate rival, using [ applying resin, or ] them and performing 
writing/ elimination from the upper part, since the thinner one is desirable, a protective layer is 
balance with said mechanical strength, and its about 10-1000 micrometers are still more 
desirable. Although a base material can use resin films, such as polyethylene terephthalate, a 
polycarbonate, and polyethylene, and a resin plate, it is not limited especially, and the thinner one 
is desirable [ thickness ] when it takes performing writing/elimination into consideration. On the 
other hand, when the ease of treating as a sheet is taken into consideration, a problem is too 
thin not much and its about 10-1000 micrometers are desirable. Although the memory layer is 
mainly made of the semi-hard magnetic material, it is for holding by magnetization of a memory 
layer and thickness is based also on the magnetic material and thie production approach of using 
whether it cuts the field of writing of the display information written in by the magnetic means or 
a certain amount of magnetic field exists in an operating environment and, about 0.1-10 
micrometers is desirable. The device of setting up the threshold of particle rotation, in order to 
hold display information if needed, when there is no memory layer can be considered. 
[0022] In the display by the electric means of drawing 9 , it consists of the protective layer of 
the upper part of a display layer, and a lower base material, and the means of setting up the 
threshold of particle rotation if needed attains it for maintenance of display information. As other 
operation gestalten, the gestalt of constituting the electrode of the display layer upper part 
or/and the lower part in sheet circles is also considered. As for the part which carries out 
writing/elimination, in the case of a display sheet, it is possible to separate and to make only the 
amount of display become independent. Therefore, it becomes a display means by which various 
components can be dealt with like [ it is light and ] Kami by using flexible ingredients, such as 
plastic film. 

[0023] As a means to input or eliminate image information on these display sheet, by the 
magnetic means-dimensional [ 1 ] or a two-dimensional magnetic-head array is used from the 
display layer lower part, or it becomes possible from the display layer upper part with a magnetic 
pen etc. at a part of postscripts/elimination. In addition, in using a 1 -dimensional magnetic-head 
array, it records the image of the whole viewing area using a means to move to a main scanning 
direction. Moreover, with an electric means, it is the approach of impressing electric field on both 
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sides of the display layer upper and lower sides corresponding to each pixel with an electrode. 
When the display sheet is separated from such a writing/elimination means, alignment will be 
carried out to these, it will connect, and it will perform writing/elimination. 

[0024] The input section in which the electrochromatic display which is another operation gestalt 
of this invention performs writing/elimination with a display as shown in drawing 10 and 11 is 
united. In the case of this indicating equipment, it will be used as a display which fixed the 
installation to the above-mentioned display sheet having separated from the input section, and 
were able to treat as a display medium like Kami. In order not to separate a display from the 
case of a display sheet in things, it is not necessary to perform alignment of a display and the 
input section which performs writing/elimination, and becomes more advantageous to 
colorization. 
[0025] 

[Example] The polymer spherical particle with a particle size of about 6 micrometers which 
contained the ferrite particle as the [example 1] magnetic substance was produced by the well- 
known suspension-polymerization method. By applying poly BINIRI alcohol as an adhesive layer 
on a glass substrate, covering with the above-mentioned magnetic-substance content polymer 
spherical particle, fixing on this, and vapor-depositing aluminum from a top, aluminum was made 
to adhere to the particle upper part, and it magnetized with the electromagnet of 1KG 
continuously, the particle was removed from the adhesive layer, and the particle classified by 
color and magnetized in white / black 2 color was produced. Next, the microcapsule which 
connoted these rotation particle and the silicone oil by the coacervation method of well-known 
gelatin and gum arabic was produced. Next, these microcapsules were distributed in the color 
resist solution of R, it applied on the 100-micrometer polycarbonate film with the spin coat 
method, and patterning arrangement of the image display layer which consists of a matrix of R by 
the photolithography method was carried out at the position. Then, the image display layer which 
consists of a matrix of G has been arranged similarly, the image display layer which becomes the 
last from the matrix of B has been arranged, and the image display layer from which the color of 
a matrix differs periodically in a 100x100-micrometer pixel by about 15 micrometers in thickness 
was formed. On such an image display layer, the acrylic resin of a heat-curing mold was carried 
out with **, it carried out 150-degree-C 20-minute **-KU, the 100-micrometer protective layer 
was formed, and the sheet for color displays was produced. When this color display sheet was 
stuck to the 2-dimensional magnetic-head array and writing/elimination was performed, the color 
display by color mixture was possible. 

[0026] Carbon black was kneaded with [example 2] Sun Wacks E-200 (Sanyo Chemical Industries 
make), it corned and classified by the spray dryer method, about 1 5-micrometer black particle 
was produced, and the particle which colored white the semi-sphere section by the same 
approach as an example 1 , and was classified by white / black 2 color by color in this was 
produced. Applied on the glass substrate which carried out mixed distribution of these particles 
into NI acidity-or-alkalinity RTV rubber KE103/Cat103 (Shin-Etsu Chemical), and carried out 
patterning of the transparence electric conduction film to the shape of a stripe of 1 10- 
micrometer pitch (Line 100microSpace 10micrometer), and leave it for 18 hours, it was made to 
harden at 25 degrees C, and the silicone rubber layer containing about 100-micrometer rotation 
particle was formed. After having been immersed into the silicone oil, leaving this for 24 hours 
and taking it out, patterning coloring of the matrix section of an image display layer was carried 
out with the ink jet method at RGB. On such a display layer, the glass substrate which carried 
out patterning of the transparence electric conduction film to the shape of a stripe of 1 10- 
micrometer pitch (Line 100microSpace 10micrometer) was made to rival so that it may become 
the shape of an electrode and a grid of the image display layer upper and lower sides, and the 
electrochromatic display was produced. When electric field were added for this electrochromatic 
display with the electrode of the display layer upper and lower sides and writing/elimination was 
performed, the color display by color mixture was possible. 
[0027] 

[Effect of the Invention] According to invention of claim 1, it became possible to perform color 
display, without complicating a configuration by the wide-field-of^view angle and low cost 
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compared with LCD. According to invention of claim 2 f the full color display in which visibility, 
such as brightness and contrast was excellent conventionally was attained. According to 
invention of claims 3 and 4, the condensation between the particles in connection with image 
display was prevented, and the easy color display of a controllability became possible. According 
to invention of claim 5, the brightness and the advantageous color display in respect of contrast 
became possible. According to invention of claim 6, since the configuration was easy, production 
was easy and the color display excellent in visibility became possible. According to invention of 
claim 7, it is a wide-field-of-view angle, and the paper[ of the still more nearly same 
configuration as a monochrome display ]-like color display sheet was made. According to 
invention of claim 8, it is a wide-field-of-view angle, and the electrochromatic display of the still 
more nearly same configuration as a monochrome display was made. According to invention of 
claims 9-12, the manufacture approach of a color display sheet and a electrochromatic display 
producible by low cost has been offered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the color display approach, a color display sheet, 
electrochromatic displays, and these manufacture approaches. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As the indicating equipment which displays information, and a 
display, CRT takes into consideration small, a light weight, a low power, etc. for it, although 
current [ the viewpoint of the display quality and economical efficiency to ] is the mainstream, 
and various flat-panel displays are done [ research and development in them ] and put in 
practical use. As these examples, light-receiving mold displays, such as luminescence mold 
displays, such as a plasma display (PDP), an electroluminescence display (ELD), a fluorescent 
indicator tube (VFD), and a light emitting diode (LED), and a liquid crystal display (LCD), are 
mentioned. Since it got used to a medium called printed matter and has so far been familiar with 
it in OA field which becomes in use in these applicable fields, it is difficult but to solve this point 
in luminescence mold displays including CRT in the present condition the place where the eye by 
flicker etc. is expected little display of fatigue. In that respect, although LCD of a light-receiving 
mold is advantageous at this point and there are also merits, such as a low power, further, the 
actual condition is that there are also characteristic demerits, such as an angle-of-visibility 
dependency and temperature dependence. Then, it had the image display layer which a light- 
receiving mold display also becomes from a microcapsule, and magnetic or the method of 
performing image display, for example, an electrophoresis display, the magnetic migration display, 
the particulate material orientation mold display, the particle rotation mold display using electric 
or a magnetic means, etc. have been proposed by changing the rate of a light reflex per pixel by 
the electric action. However, in the present condition, these are only monochrome 
monochromatic specification and had the big problem that color display was not put in practical 
use compared with said CRT and LCD. For this reason, when the cost rise by this using a color 
filter although the color filter of two or more colors is arranged on a display layer in JP,10- 
232630,A and color display is performed can be considered and a color filter layer is newly added 
further, lamination becomes complicated, a making process not only increasing but a display 
property (conspicuousness) is influenced, and it becomes still more disadvantageous also in the 
case of write-in elimination from the display layer upper part, and is not practical. 
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♦ NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention of claim 1 , it became possible to perform color 
display, without complicating a configuration by the wide-field-of-view angle and low cost 
compared with LCD. According to invention of claim 2, the full color display in which visibility, 
such as brightness and contrast, was excellent conventionally was attained. According to 
invention of claims 3 and 4, the condensation between the particles in connection with image 
display was prevented, and the easy color display of a controllability became possible. According 
to invention of claim 5, the brightness and the advantageous color display in respect of contrast 
became possible. According to invention of claim 6, since the configuration was easy, production 
was easy and the color display excellent in visibility became possible. According to invention of 
claim 7, it is a wide-field-of-view angle, and the paper[ of the still more nearly same 
configuration as a monochrome display ]— like color display sheet was made. According to 
invention of claim 8, it is a wide-field-of-view angle, and the electrochromatic display of the still 
more nearly same configuration as a monochrome display was made. According to invention of 
claims 9-12, the manufacture approach of a color display sheet and a electrochromatic display 
producible by low cost has been offered. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is realizing 
color display, without complicating a configuration to a monochrome display in the approach of 
performing image display, by changing the rate of a light reflex of the particle in an image display 
layer. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgLejje 



05/06/28 



. JP,2002-258329,A [MEANS] i/ 6 y<—^J 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In the approach of performing image display by changing the 
rate of a light reflex of the particle in an image display layer, when coloring the image display 
layer and performing color display, the approach of performing color display with a configuration 
equivalent to the conventional monochrome display was found out. In this invention, full color ** 
becomes possible theoretically by arranging an image display layer periodically to three kinds, R, 
G, and B, respectively, and controlling an optical property by each pixel unit, here — a pixel — 
writing/elimination — it is a controllable smallest unit. The endocyst of the particle to which the 
rate of a light reflex in an image display layer is changed especially is carried out into the 
microcapsule, and the particle to which the rate of a light reflex in an image display layer is 
changed when the matrix section which arranges these as an image display layer and is fixed is 
colored is held in the minute hole in an image display layer, and it is effective when the matrix 
section which forms the image display layer is colored. Moreover, in color display, although the 
fall of brightness takes place in order to carry out the spectrum of the white light, fewest particle 
rotation methods of the effect, i.e., the method of rotating the pivotable particle by which a 
means to change the rate of a light reflex of a particle was classified by two colors by color, are 
desirable. In this case, the roll control means of a particle has the desirable magnetic approach. 
And the color display sheet using such the method of presentation and the electrochromatic 
display which wrote in further or/and possesses an eliminable means are proposed. Furthermore, 
the approach of carrying out patterning arrangement of the image display layer of the color which 
changes as the coloring approach of an image display layer with photolithography methods using 
the photoresist which contained coloring matter on the occasion of the image display 
stratification, and especially the approach of carrying out patterning coloring with an ink jet 
method after the image display stratification found out the desirable thing. 
[0005] Invention of claim 1 is the color display approach characterized by coloring an image 
display layer and performing color display in the approach of performing image display, by 
changing the rate of a light reflex of the particle in an image display layer. In the color display 
approach according to claim 1 , invention of claim 2 is the color display approach characterized 
by performing color display, when patterning arrangement is carried out in each pixel unit at 
three kinds, R, G, and B, respectively and the color of an image display layer controls these rates 
of a light reflex by each pixel unit. Invention of claim 3 is the color display approach which the 
endocyst of the particle to which the rate of a light reflex in an image display layer is changed is 
carried out into the microcapsule, and is characterized by coloring the matrix section which 
arranges these as an image display layer and is fixed in the color display approach according to 
claim 1 . Invention of claim 4 is the color display approach characterized by coloring the matrix 
section in which the particle to which the rate of a light reflex in an image display layer is 
changed is held in the minute hole in an image display layer, and forms the image display layer in 
the color display approach according to claim 1 . Invention of claim 5 is the color display approach 
characterized by a means to change the rate of a light reflex of the particle in an image display 
layer being the approach of rotating the pivotable particle classified by two colors by color in the 
color display approach given in claim 1 thru/or any 1 term of 4. Invention of claim 6 is the color 
display approach that the roll control means of a particle is characterized by being the magnetic 
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approach, in the color display approach according to claim 5. Invention of claim 7 is a color 
display sheet which has the colored image display layer including the particle in which the rate of 
a light reflex is changed and it deals, and performs color display by the approach of claim 1 . 
Invention of claim 8 is a electrochromatic display characterized by providing the means which 
has the colored image display layer including the particle in which the rate of a light reflex is 
changed and it deals, the optical property of a particle is changed, and writes in, or/and 
eliminates. Invention of claim 9 and claim 10 is the manufacture approach of the color display 
sheet to which the coloring approach of an image display layer is characterized by being the 
approach of carrying out patterning arrangement of the image display layer of a different color in 
claim 7 and claim 8 by the photolithography method using the photoresist which contained 
coloring matter on the occasion of the image display stratification, respectively, and a 
electrochromatic display. Invention of claim 11 and claim 12 is the manufacture approach of the 
color display sheet characterized by the coloring approach of an image display layer being the 
approach of carrying out patterning coloring with an ink jet method after the image display 
stratification in claim 7 and claim 8, respectively, and a electrochromatic display. 
[0006] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained. An 
electrophoresis method is first described among the above-mentioned methods of presentation. 
The liquid which distributed the particle of light absorption nature or light reflex nature is 
connoted in a microcapsule. Or if enclose into an image display layer as it is, an electric double 
layer is formed of transfer of the charge in a solid-liquid interface, a particle is charged in 
forward or negative and electric field are added to this, in order that a particle may migrate 
according to the direction of electric field, An image is formed by giving the contrast of the light 
and darkness of the display layer upper part for every pixel. 

[0007] The liquid which distributed the magnetic-substance particle of light absorption nature 
and the nonmagnetic particle of light reflex nature is connoted in a microcapsule, or it encloses 
into an image display layer as it is, if a field is added, a magnetic-substance particle will be 
attracted, and the magnetic migrating method forms an image by giving the contrast of the light 
and darkness of the display layer upper part for every pixel. The dispersion liquid of a magnetic- 
substance particle with shape anisotropy, such as flat nature, are connoted in a microcapsule, or 
it encloses into an image display layer as it is, if a field is added, reflection of the light according 
to the sense of a magnetic-substance particle with shape anisotropy, dispersion, and absorption 
will take place, and a particulate material orientation method forms an image by giving the 
contrast of the light and darkness of the display layer upper part for every pixel. 
[0008] A particle rotation method is magnetic or a thing which forms an image by carrying out a 
roll control and giving the contrast of the light and darkness of the display layer upper part for 
every pixel with an electric means etc., about a rotation particle with the part from which the 
rate of a light reflex classified by by one half by color differs. A particle rotation method is 
effective as a method with least effect of a fall of the brightness according to colorization 
especially at this invention. 

[0009] Therefore, a particle rotation method is hereafter explained to a detail. An example of the 
color display approach in this invention in the particle rotation display by the magnetic means 
was shown in drawing 1 and drawing 2 . When both do the roll control of the rotation particle 3 
kicked by the color by the magnetic means (magnetic head 20) in each pixel unit as mentioned 
above to two colors of light reflex nature / light absorption nature, such as white/black, it writes 
in, or/and it eliminates, and in this case, the image display layer 4 corresponding to each pixel 
has the matrix section 5 colored a different color, and the color display of it becomes possible. In 
this case, it is required like drawing 1 to change into the condition that the rotation particle 3 is 
confined in the minute hole section in the image display layer 4 (hole 6), and a particle can be 
rotated like drawing 2 in connoting the rotation particle 3 in a microcapsule 1 0 with a fluid 2. By 
this magnetic rotation particle method, the rotation particle in the case of a monochrome display 
can be used as it is, and color display can be realized, without complicating a configuration. If the 
color of an image display layer is made into three kinds of RGB, R, G, B, and black can be 
expressed as it is, if all adjacent RGB is displayed, color mixture can express white, and the 
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expression of neutral colors is also attained in the combination of RGB. However, about 
gradation, it is difficult and it is realistic to make a pixel small and to perform area gradation what 
is depended on rotation condition, in addition, drawing 1 R> — in 1 and 2, a sign 30 is a base 
material. 

[0010] The microcapsule which connotes the rotation particle shown in drawing 1 is constituted 
from a rotation particle 3 kicked by the color by a fluid 2 and two colors in it with the outer shell 
1 , as shown in drawing 3 , and a rotation particle can rotate it now freely within a capsule. 
Although such magnitude is related to the ease of carrying out of the magnitude (resolution) of a 
display and a display pixel, dispersion of light, and manufacture etc., its about 1-1000 
micrometers are practical. The rotation particle contains the magnetic substance, it is 
magnetized so that it might be classified by two colors by color, while N pole and another side 
may become the south pole in them, and it serves as a permanent magnet. It is a spherical 
particle which made resin, such as a spherical magnetic-substance particle or polystyrene, and 
polyethylene, contain the magnetic substance, such as iron, such as magnetite and a ferrite, 
cobalt, and nickel, a rotation particle has the gestalt which rotation of a particle and control of a 
halt tend to perform, and the desirable thing which is classified by color and is easy to 
manufacture, and since a thing of a configuration with uniform all and magnitude is desired, its 
spherical gestalt is substantially desirable. Specific gravity, chemical stability, etc. are still more 
important. Especially the magnetic substance / resin system particle can produce the monomer 
which distributed grinding or a magnetic-substance particle after kneading these using 
approaches, such as an emulsion polymerization, a suspension polymerization, and a distributed 
polymerization. In order to classify a rotation particle by color to light reflex nature and light 
absorption nature, black objects, such as coloring matter carbon of white systems, such as a 
titanium dioxide, are distributed to binder resin a solvent and if needed, and metals, such as 
electrochemical processes, such as spreading of a spray etc. and plating, or said coloring matter, 
and Au, Ag, aluminum, are colored by approaches, such as a spatter and vacuum evaporationo, 
etc. Moreover, in order to distinguish by different color with in two colors, embed a non-coloring 
field in adhesives and a resin layer, and it fixes, or is colored only a coloring side by floating into 
the liquid which adjusted a coloring particle and specific gravity etc. Since the color of the 
magnetic substance is almost black, when using black between two colors at one side in the case 
of a magnetic particle, since white is only colored another side and it can classify by color in two 
colors, it is convenient. In this invention, since the matrix section which forms an image display 
layer is colored, what was used by monochrome display can use the above-mentioned rotation 
particle as it is. 

[001 1] next — as the ingredient which constitutes the outer shell of a microcapsule — common 
resin, such as acrylic, an methacrylic system, polyester, polystyrene, poly urea, a polyamide, and 
epoxy, — independence — or it can mix and ******. As the manufacture approach of a 
microcapsule, the in-situ method which supplies a monomer from either the internal phase of an 
emulsion who distributed the interfacial polymerization which supplies a monomer, and a rotation 
particle, or an external phase, and other well-known microencapsulation techniques are used 
from both the inside of an emulsion which distributed the rotation particle, and an outside. 
Properties, such as a mechanical strength which, pushes and bears **, transparency, and 
chemical stability, are searched for, and the outer shell of a microcapsule can also be reinforced 
by surface treatment, such as covering a front face by various resin etc., etc. if needed. [ a 
mechanical strength ] A lubrication action for the fluid made to contain in a microcapsule to 
make rotation of a rotation particle smooth is called for most, and liquids, such as water, an oil, 
and alcohol, are mentioned. 

[0012] Thus, the produced microcapsule is arranged, and although an image display layer with the 
matrix of a color which is different in each pixel unit is formed, the formation approach of this 
display layer is explained. 

[0013] first, a pigment — a color — ** — the photolithography method which distributed and 
used the microcapsule into the coloring photoresist containing coloring matter is mentioned as a 
desirable approach. This approach carries out arrangement immobilization of the photoresist 
colored R which distributed the microcapsule at a predetermined pixel according to a series of 
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FOTORISO processes of spreading, desiccation, exposure, and development, as shown in drawing 
4 . Then, an image display layer with the matrix section by which patterning was carried out to 
RGB can be formed by carrying out arrangement immobilization of the microcapsule at a 
predetermined pixel using the photoresist similarly colored G and the photoresist colored B. 
Under the present circumstances, a color property etc. is controllable by the thickness of the 
photoresist layer which remains as the matrix section of an image display layer, the content of 
the coloring matter in a photoresist, etc. It is not limited especially although the negative resist 
which contained photopolymerization initiators, such as benzophenones and anthraquinone, to 
acrylate resin, the positive type photoresist which contained the esterification object of o- 
quinone diazide in novolak mold phenol resin are mentioned as a photoresist used for these, for 
example, and the mechanical endurance when becoming an adhesive property for fixing the 
dispersibility of a microcapsule and them and an image display layer etc. should be just excellent. 
Moreover, properties, such as flexibility, are searched for when using as a display sheet. 
[0014] The coloring matter which mainly has the spectral characteristic in three primary colors 
as coloring matter made to contain for coloring to these is desirable, and inorganic pigments, 
such as organic pigments, such as a perylene pigment, a lake pigment, azo pigment, the 
Quinacridone system pigment, an anthraquinone system, metal replacement phthalocyanine 
pigment, and halogen multi-permutation phthalocyanine pigment, titanium oxide, ferrous oxide, 
cobalt purple, and cobalt blue, are mentioned. 

[0015] In addition, as shown in drawing 5 , after forming an image display layer as a desirable 
approach, the approach of carrying out coloring patterning of the image display layer matrix 
section with an ink jet method is mentioned. The image display layer which consists of the matrix 
section which fills between a microcapsule and them by this approach by carrying out spreading 
desiccation of a photo-setting resin (photoresist), thermosetting resin, and the common binder 
resin solution, and stiffening the resin section with light or heat first if needed is formed. 
Although especially these resin that forms the matrix section is not limited, since it becomes an 
ink absorbing layer else [, such as the above-mentioned adhesive property, a mechanical 
strength, and flexibility, ] in consideration of an ink jet method, for there to be ink competence, 
and to excel in dot repeatability, and to excel in transparency is desired. From such a viewpoint, 
the various resin of water solubility and a hydrophilic property is desirable, for example, the 
hydrolyzate of polyvinyl alcohol, polyethylene oxide, polypropylene oxide, a polyvinyl pyrrolidone, 
and a styrene maleic anhydride copolymer or its water-soluble salt, methyl cellulose, a 
hydroxymethyl cellulose, hydroxypropylcellulose, a carboxymethyl cellulose or its water-soluble 
salt, polyacrylic acid, or its water-soluble salt is mentioned. An ink jet method gives the ink of 
each color, for example, RGB, after forming an image display layer. Although the method by heat 
energy, mechanical energy, etc. is held as an ink jet method, it is not limited especially. Moreover, 
what is generally used as an object for ink jets can be used also about the ink to be used. 
[0016] Other microcapsules are arranged and electrochemical processes, such as an 
electrodeposition process, etc. are mentioned as an approach of forming an image display layer 
with the matrix of a color which is different in each pixel unit. In this case, the conductive layer 
used as an electrode is needed for the part in which all form an image display layer. Therefore, 
although an electrode configuration which does not flow is needed between each pixel, the 
process of patterning arrangement of a microcapsule is made easily. Moreover, in the method of 
presentation by electric means to mention later, since an electrode is needed for a display drive, 
it can use as an electrode for a display drive as it is. 

[0017] As shown in drawin g 2 , it can shut up in the minute hole in an image display layer, and it 
not only carries out endocyst to a microcapsule like the above-mentioned explanation, but can 
also rotate a rotation particle. In order to perform such an operation gestalt, by embedding a 
rotation particle into an elastic body like silicone rubber, and making a fluid like a silicone oil 
permeate into silicone rubber, silicone rubber swells, a clearance is made between a rotation 
particle and silicone rubber, a silicone oil is filled there, and structure like drawing 2 is done. In 
addition, in order to embed a rotation particle into silicone rubber, a rotation particle is 
distributed in the liquefied silicone rubber before bridge formation, and it can attain by applying 
this and performing crosslinking reaction with vulcanization etc. as the shape of film. 
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[0018] In said explained approach, an ink jet method is suitable to color the matrix section in the 
case of the structure of drawing 2 . That is, after forming the image display layer of the structure 
of drawing 2, coloring patterning of the image display layer matrix section is carried out with an 
ink jet method like the case of the structure of drawing 1. In addition, in this case, the matrix 
section may be used for an ink absorbing layer as it is, and the various resin layers of the above- 
mentioned water solubility and a hydrophilic property may be prepared as an ink absorbing layer 
if needed. 

[0019] Next, an example of the color display approach of the particle rotation display by the 
electric means was shown in drawing 6 and 7. The configuration of an image display layer and the 
formation approach are the same as that of the case of a magnetic means, a different point from 
a magnetic means is a particle with the electrification property that not the magnetic substance 
in which the rotation particle had two magnetic poles but the parts classified by two colors by 
color differ, and this can be produced by covering a rotation particle front face by matter 
different a semi-sphere every. That is, in case it classifies by color in two colors, a part with the 
electrification property that are a wrap reason by the matter by which colors differ a front face, 
and they usually differ as it is will be made. However, in fact, since it cannot necessarily 
contribute to particle rotation, particle rotation is attained by adding an ingredient which an 
electrification property is large and differ. The wax-like matter is well used for this from the ease 
of electrification control. As these examples, waxes, such as higher-fatty-acid metal salts, such 
as higher fatty acids, such as stearin acid, a palmitic acid, and a lauric acid, and aluminum 
stearate, higher-fatty-acid derivatives, carnauba wax, and paraffin wax, polyethylene, 
polypropylene, an ethylene-vinylacetate copolymer, etc. are mentioned. Moreover, dielectrics, 
such as a transparent silicone oil, are used for the fluid in the microcapsule of drawing 6, or the 
fluid which filled the inside of the minute hole of drawing 7. Furthermore, in the case of an 
electric means, the electrode by which patterning was carried out per pixel in the upper and 
lower sides of a display layer is needed. Under the present circumstances, although the upper 
part of a display layer needs to be a transparent electrode, there is especially such [ the lower 
part ] no limitation. Brightness can be improved by using an ingredient with the high rate of a 
light reflex rather. As a transparent electrode used for the upper part, well-known things, such as 
oxide-semiconductor thin films, such as In 203, Sn02, ZnO, CdO and Ti02, In203-Sn, and 
Sn02-Sb, are used. Moreover, it is not limited especially although a metal with gloss other than 
the above-mentioned transparent electrode, such as Au, Ag, Cu, Pt, and aluminum, etc. is 
mentioned as an electrode used for the display layer lower part. 

[0020] In the above, although the configuration of a display principle and a display layer and the 
production approach have been described next, the color display sheet using these display layers 
and a electrochromatic display are explained. An example of the block diagram of a color display 
sheet was shown in drawing 8 and 9. 

[0021] In the display by the magnetic means of dr aw ing 8 , on both sides of the above-mentioned 
display layer, a protective layer can be proposed to the up side and a base material and the 
configuration which combined the memory layer if needed further can be proposed at the bottom. 
From a viewpoint of visibility, the magnetic head and when [ in real use / various ] push and it is 
durable to ** and friction, transparency is high and a stable thing is used, for example, making a 
resin film and a resin plate rival, using [ applying resin, or ] them and performing 
writing/ elimination from the upper part, since the thinner one is desirable, a protective layer is 
balance with said mechanical strength, and its about 10-1000 micrometers are still more 
desirable. Although a base material can use resin films, such as polyethylene terephthalate, a 
polycarbonate, and polyethylene, and a resin plate, it is not limited especially, and the thinner one 
is desirable [ thickness ] when it takes performing writing/elimination into consideration. On the 
other hand, when the ease of treating as a sheet is taken into consideration, a problem is too 
thin not much and its about 10-1000 micrometers are desirable. Although the memory layer is 
mainly made of the semi-hard magnetic material, it is for holding by magnetization of a memory 
layer and thickness is based also on the magnetic material and the production approach of using 
whether it cuts the field of writing of the display information written in by the magnetic means or 
a certain amount of magnetic field exists in an operating environment and, about 0.1-10 
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micrometers is desirable. The device of setting up the threshold of particle rotation, in order to 
hold display information if needed, when there is no memory layer can be considered. 
[0022] In the display by the electric means of drawing 9 , it consists of the protective layer of 
the upper part of a display layer, and a lower base material, and the means of setting up the 
threshold of particle rotation if needed attains it for maintenance of display information. As other 
operation gestalten, the gestalt of constituting the electrode of the display layer upper part 
or/and the lower part in sheet circles is also considered. As for the part which carries out 
writing/ elimination, in the case of a display sheet, it is possible to separate and to make only the 
amount of display become independent. Therefore, it becomes a display means by which various 
components can be dealt with like [ it is light and ] Kami by using flexible ingredients, such as 
plastic film. 

[0023] As a means to input or eliminate image information on these display sheet, by the 
magnetic means-dimensional [ 1 ] or a two-dimensional magnetic-head array is used from the 
display layer lower part, or it becomes possible from the display layer upper part with a magnetic 
pen etc. at a part of postscripts/elimination. In addition, in using a 1 -dimensional magnetic-head 
array, it records the image of the whole viewing area using a means to move to a main scanning 
direction. Moreover, with an electric means, it is the approach of impressing electric field on both 
sides of the display layer upper and lower sides corresponding to each pixel with an electrode. 
When the display sheet is separated from such a writing/elimination means, alignment will be 
carried out to these, it will connect, and it will perform writing/elimination. 

[0024] The input section in which the electrochromatic display which is another operation gestalt 
of this invention performs writing/elimination with a display as shown in drawing 10 and 11 is 
united. In the case of this indicating equipment, it will be used as a display which fixed the 
installation to the above-mentioned display sheet having separated from the input section, and 
were able to treat as a display medium like Kami. In order not to separate a display from the 
case of a display sheet in things, it is not necessary to perform alignment of a display and the 
input section which performs writing/elimination, and becomes more advantageous to 
colorization. 
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EXAMPLE 



[Example] The polymer spherical particle with a particle size of about 6 micrometers which 
contained the ferrite particle as the [example 1] magnetic substance was produced by the well- 
known suspension-polymerization method. By applying poly BINIR1 alcohol as an adhesive layer 
on a glass substrate, covering with the above-mentioned magnetic-substance content polymer 
spherical particle, fixing on this, and vapor-depositing aluminum from a top, aluminum was made 
to adhere to the particle upper part, and it magnetized with the electromagnet of 1 KG 
continuously, the particle was removed from the adhesive layer, and the particle classified by 
color and magnetized in white / black 2 color was produced. Next, the microcapsule which 
connoted these rotation particle and the silicone oil by the coacervation method of well-known 
gelatin and gum arable was produced. Next, these microcapsules were distributed in the color 
resist solution of R, it applied on the 100-micrometer polycarbonate film with the spin coat 
method, and patterning arrangement of the image display layer which consists of a matrix of R by 
the photolithography method was carried out at the position. Then, the image display layer which 
consists of a matrix of G has been arranged similarly, the image display layer which becomes the 
last from the matrix of B has been arranged, and the image display layer from which the color of 
a matrix differs periodically in a 100x100-micrometer pixel by about 15 micrometers in thickness 
was formed. On such an image display layer, the acrylic resin of a heat-curing mold was carried 
out with **, it carried out 150-degree-C 20-minute **-KU, the 100-micrometer protective layer 
was formed, and the sheet for color displays was produced. When this color display sheet was 
stuck to the 2-dimensional magnetic-head array and writing/elimination was performed, the color 
display by color mixture was possible. 

[0026] Carbon black was kneaded with [example 2] Sun Wacks E-200 (Sanyo Chemical Industries 
make), it corned and classified by the spray dryer method, about 1 5-micrometer black particle 
was produced, and the particle which colored white the semi-sphere section by the same 
approach as an example 1, and was classified by white / black 2 color by color in this was 
produced. Applied on the glass substrate which carried out mixed distribution of these particles 
into NI acidity-or-alkalinity RTV rubber KE103/Cat103 (Shin-Etsu Chemical), and carried out 
patterning of the transparence electric conduction film to the shape of a stripe of 1 10- 
micrometer pitch (Line 100microSpace 10micrometer), and leave it for 18 hours, it was made to 
harden at 25 degrees C, and the silicone rubber layer containing about 100-micrometer rotation 
particle was formed. After having been immersed into the silicone oil, leaving this for 24 hours 
and taking it out, patterning coloring of the matrix section of an image display layer was carried 
out with the Inkjet method at RGB. On such a display layer, the glass substrate which carried 
out patterning of the transparence electric conduction film to the shape of a stripe of 1 10- 
micrometer pitch (Line 100microSpace 10micrometer) was made to rival so that it may become 
the shape of an electrode and a grid of the image display layer upper and lower sides, and the 
electrochromatic display was produced. When electric field were added for this electrochromatic 
display with the electrode of the display layer upper and lower sides and writing/elimination was 
performed, the color display by color mixture was possible. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the color display approach (microcapsule use) of a 
magnetic particle rotation display. 

[Drawing 2] It is drawing for explaining the color display approach (minute hole use) of a magnetic 
particle rotation display. 

[Drawin g 3] It is drawing for explaining a microcapsule configuration. 

[Drawing 4] It is drawing for explaining an example (FOTORISO law) of the image display 

stratification approach. 

[Drawing 51 It is drawing for explaining example of another of the image display stratification 
approach (the ink jet method). 

[Drawing 61 It is drawing for explaining the color display approach (microcapsule use) of a 
magnetic particle rotation display. 

[Drawing 7] It is drawing for explaining the color display approach (minute hole use) of a magnetic 
particle rotation display. 

[Drawing 81 It is drawing for explaining the example of a configuration of a color display sheet 
(magnetic means). 

[Drawing 91 It is drawing for explaining the example of a configuration of a color display sheet 
(electric means). 

[Drawing 1 0] It is drawing for explaining the example of a configuration of a electrochromatic 
display (the magnetic technique). 

[Drawin g,!!] It is drawing for explaining the example of a configuration of a electrochromatic 
display (the electric technique). 
[Description of Notations] 

1 Outer Shell 

2 Fluid 

3 Rotation Particle 

4 Image Display Layer 

5 Matrix Section 

6 Hole 

10 Microcapsule 
20 Magnetic Head 
30 Base Material 
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3.1n the drawings, any words are not translated. 
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[Drawing 11] 
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